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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and 
listings, of claims in the application: 

Listing of Claims s 

Claim 1 (Currently Amended) : A boundary detection method -£ea? 
detecting a boundary between areas having different foaturca among 
arbitrary adjacent arcao in image data; comprising: 

extracting feature information depending on* all pixels in a unit 
area for each unit *rea of the an image data; 

obtaining a difference in the feature information between 
adjacent unit areas for an arbitrary unit area; and 

determining as ti*e a boundary the unit area whose difference 
is at or higher than a predetermined level , wherein 

the input image data of an original whose front image is input 
with a background board as its background, 

the boundary between areas having different features among 
arbitrary adjacent areas in the image data is detected/ 

a target is roughly predicted with a printing area first excluded, 
and a variance in feature information from the adjacent area 
corresponding to the printing area can be ignored, then the boundary 
between the background board and the original is detected, and 

if unit area of an image is set widely, the boundary position 
between the background 3x>ard on the image and the original is 
provisionally determined based on the feature amount obtained in a 

two-dimensional J:ast - Fourier- transform/ a one -dimensional 

f ast-Fourier-transform is performed in a unit of an area smaller than 
the unit area of the image, and then a Wavelet transform is performed 
for detecting the position of the boundary . 
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Claim 2 (Currently Amended) : A boundary detection method #ear 
detecting — a — bound a ry — be two an — area e — having — different — pi3ccl 
arrangement o — among — arbitrary — adjacent — aag eas. — in image — data, 
comprising: 

extracting image frequency information for each unit area of 

fcfee an image data; 

determining representative feature information according to 
the extracted image frequency information ; 

obtaining a difference in the representative feature 
information between adjacent unit areas for an arbitrary unit area; 
and 

determining ae the boundary the unit area whose difference ie 
at or higher than a predetermined level , wherein 

the input image data of an original whose front image is input 
with a background board ae its background, 

the boundary between areas having different pixel arrangements 
among arbitrary adjeicent areas in the image data is detected, 

a target is roughly predicted with a printing area first excluded, 
and a variance in feature information from the adjacent area 
corresponding to the printing area can be ignored, then the boundary 
between the background board and the original is detected, and 

if unit area of an image is set widely, the boundary position 
between the background board on the image and the original is 
provisionally determined based on the feature amount obtained in a 
two-dimensional f aat-Fourier-transf orm, a one- dimensional 
fast-Fourier- transform is performed in a unit of an area smaller than 
the unit area of the image, and then a Wavelet transform is performed 
for detecting the position of the boundary . 

Claim 3 (Currently Amended) : A boundary detection method -ie*? 
dctccti - ng — a — boundary — between — are^ e — having — different — pixel 
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arrangement o — among — arbitrary — adjacent — aroao — if* — image data - r 
comprising: 

extracting first image frequency information of predetermined 
types for each first unit area of fche an image data; 

defining a value obtained by adding a predetermined weight to 
each type of the extracted first image frequency information as 
representative feature information; 

provisionally determining as fetes* a boundary a first unit area ' 
whose variance from the representative feature information of an 
adjacent first unit area is at or higher than a predetermined level 
in an arbitrary firsit unit area; 

extracting second image frequency information for each second 
unit area smaller than the first unit area in the first unit area 
provisionally determined as the boundary and a vicinal area of the 
first unit area; and 

determining as the boundary a second unit area whose value based 
on the variance from the second image frequency information of the 
adjacent second unit area is at or higher than a predetermined level 
in an arbitrary second unit ar ea ^_ where in 

the input imag-s data of an original whose front image is input 
with a background board as its background, 

the boundary between areas having different pixel arrangements 
among arbitrary adjacent areas in the image data is detected, 

a target iB roughly predicted with a printing area first excluded, 
and a variance in feature information from the adjacent area 
corresponding to the printing area can be ignored, then the boundary 
between the background board and the original is detected, and 

if unit area of an image is set widely, the boundary position 
between the background board on the image and the original is 
provisionally determined based on the feature amount obtained in a 
two-dimensional fast -Fourier-transform, a one- dim ensional 
fast -Fourier-transform is performed in a unit of an area smaller than 
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the unit area of the image, and then a Wavelet transform is performed 
for detecting the position of the boundary . 

Claim 4 (Currently Amended) : A boundary detection method 
detecting, in input i^g^ h-h-a nf nn nriginnl whoao front imago ia 
input with a background board ao ito background, a boundary between 
the back - ground board and the original for the input image data of an 
image of - a part of the background board and an edge of the original 
input in a oamc color; comprising: 

performing a Fourier- transform on each first unit area of fcfee 
an input image data; 

extracting first image frequency information of predetermined 
types obtained by the Fourier-transform processing; 

defining a value obtained by adding a predetermined weight to 
each type of the extracted first image frequency information as 
representative feature information for each of the first unit area; 

provisionally determining as the a boundary a corresponding area 
on an approximate line obtained by performing line approximation on 
a first unit area whose variance from the representative feature 
information about an adjacent first unit area is at or higher than 
a predetermined lev^l in an arbitrary first unit area; 

performing a Fourier- transform on each second unit area smaller 
than the first unit area in the first unit area provisionally 
determined as the boundary and a vicinal area of the first unit area; 

extracting second image frequency information of predetermined 
types obtained by the Fourier-transform; 

defining as representative feature information a value obtained 
by adding a predetermined weight to each type of the extracted second 
image frequency information for each second unit area; 

performing a VJavelet transform on the representative feature 
information; 



6 
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performing line approximation on a second unit area whose value 
for each second unit area obtained by the Wavelet transform is at or 
higher than a predetermined level; and 

determining a position on the approximate line obtained by the 
line approximation as the boundar y, wherein 

the input imagt* data of an original whose front image is input 
with a background board as its background, 

the boundary between a background board and an original for the 
input image data of an image of a part of the background board and 
an edge of the original input in a same color ia detected, 

a target is roughly predicted with a printing area first excluded, 
and a variance in feature information from the adjacent area 
corresponding to the printing area can be ignored, then the boundary 
between the background board and the original is detected, and 

if unit area of an image is set widely, the boundary position 
between the background board on the image and the original is 
provisionally determined based on the feature amount obtained in a 

two - dimens i ona 1 f ast- Fourier- trans form , a one -dimensional 

f aat-Fourier-transform is performed in a unit of an area smaller than 
the unit area of the image , and then a Wavelet transform is performed 
for detecting the position of the boundary . 

Claim 5 (Original) : The method according to claim 4, wherein 
in image data in which the original is surrounded by the 
background board, the boundary is detected from four different 
directions parallel or orthogonal to each other on the image data. 

Claim 6 (Original) : The method according to claim 1, wherein 
a printing areci is first designated for the image data, and image 
data from which the iprinting area is excluded is defined as a target 
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for detecting the boundary. 

Claim 7 (Original) : The method according to claim 2, wherein 
a printing area is first designated for the image data, and image 

data from which the printing area is excluded is defined as a target 

for detecting the boundary. 

Claim 8 (Original) : The method according to claim 3, wherein 
a printing area is first designated for the image data, and image 

data from which the printing area is excluded is defined as a target 

for detecting the boundary. 

Claim 9 (Original) t The method according to claim 4, wherein 
a printing area is first designated for the input image data, 

and input image data from which the printing area is excluded is defined 

as a target for detecting the boundary, 

Claim 10 (Original) : The method according to claim 1, wherein 
said feature information comprises a high frequency element, 

a low frequency element, a direct current element, and a frequency 

distribution. 

Claim 11 (Original) : The method according to claim 5, wherein 
when the determined boundary forms a rectangle, cant correction 

is performed on an area contained in the rectangle based on the 

boundary. 
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Claim 12 (Original) ; The method according to claim 5, wherein 
based on the determined boundary, one area adjacent to the 
boundary or an original portion of the image data is left, and the 
other area or a background board of the image data is removed. 

Claim 13 (Original) : The method according to claim 11, wherein 
based on the determined boundary, one area adjacent to the 
boundary or an original portion of the image data is left, and the 
other area or a background board of the image data is removed. 

Claim 14 (Original) : The method according to claim 5, wherein: 
based on the determined boundary, one area adjacent to the 

boundary or a background board portion of the image data is colored 

in black; and 

a character contained in the other area adjacent to the boundary 
than the area colored in black is recognized. 

* 

Claim 15 (Original) ; The method according to claim 11 , wherein: 
based on the determined boundary, one area adjacent to the 

boundary or a background board portion of the image data is colored 

in black; and 

a character contained in an area adjacent to the boundary other 
than the area colored in black is recognized. 

Claim 16 (Currently Amended) : A computer-readable handy 
storage medium storing a program used to direct a computer to perform 
a process e f - detecting a - boundary between areas having different 
features among arbitrary adjacent arcac in image data , comprising the 
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functions of: 

extracting f eature information depending on all. pixels in a unit 
area for each unit area of fche an image data; 

obtaining a difference in the feature information between 
adjacent unit areas for an arbitrary unit area; and 

determining as the boundary the unit area whose difference is 
at or higher than a predetermined level , wherein 

the input image data of an original whose front image is input . 
with a background beard as its background, 

the boundary between areas having different features among 
arbitrary adjacent areas in the image data is detected, 

a target is roughly predicted with a printing area first excluded, 
and a variance in feature information from the adjacent area 
corresponding to the printing area can be ignored, then the boundary 
between the background board and the original is detected, and 

if unit area g£ an image is set widely, the boundary position 
between the background board on the image and the original is 
provisionally determined baaed on the feature amount obtained in a 
two-dimensional fast -Fourier -trans form, a one-dimensional 
fast-Fourier-transform is performed in a unit of an area smaller than 
the unit area of the image, and then a Wavelet transform is performed 
for detecting the position of the boundary , 

Claim 17 (Currently Amended) ; A computer- readable handy 
storage medium storing a program used to direct a computer to perform 
a process of detecting a boundary between aroao having - dhLf f oront pijcol 
arrangement o among airbitrary adjacent arcao in imago - dato , comprising 
the functions of; 

extracting image frequency information for each unit area of 
fefee a image data; 

determining representative feature information according to 
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the extracted image frequency information; 

obtaining a difference in the representative feature 
information between adjacent unit areas for an arbitrary unit area; 
and 

determining as the a boundary the unit area whose difference 
is at or higher than, a predetermined level , wherein 

the input image data of an original whose front image is input 
with a background board as its background, 

the boundary between areas having different pixel arrangements 
among arbitrary adjacent areas in the image data is detected, 

a target is roughly predicted with a printing area first excluded, 
and a variance in feature information from the adjacent area 
corresponding to the printing area can be ignored, then the boundary 
between the background board and the original is detected, and 

if unit area oE an image is set widely, the boundary position 
between the background board on the image and the original is 
provisionally determined based on the feature amount obtained in a 
two-dimensional fast -Fourier- transform, a one -dimensional 
fast -Fourier- transform is performed in a unit of an area smaller than 
the unit area of the image, and then a Wavelet transform is performed 
for detecting the position of the boundary . 

Claim 18 (Currently Amended) : A computer-readable handy 
storage medium storing a program used to direct a computer to perform 
a process of detecting a boundary between aroao having different pixel 
€* g ggangcmcnto among a:rbitrayy adjacent aroap in imago data , comprising 
the functions of: 

extracting first image frequency information of predetermined 
types for each first unit area of fefee an image data; 

defining a value obtained by adding a predetermined weight to 
each type of the extracted first image frequency information as 
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representative feature information; 

provisionally determining as *=he a boundary a first unit area 
whose variance from the representative feature information of an 
adjacent first unit area is at or higher than a predetermined level 
in an arbitrary firs-t unit area; 

extracting second image frequency information for each second 
unit area smaller than the first unit area in the first unit area 
provisionally determined as the boundary and a vicinal area of the 
first unit area; and 

determining as the boundary a second unit area whose value based 
on the variance from the second image frequency information of the 
adjacent second unit area is at or higher than a predetermined level 
in an arbitrary second unit area / wherein 

the input image data of an original whose front image i9 input 
with a background board as its background, 

the boundary between areas having different pixel arrangements 
among arbitrary adjacent areas in the image data is detected,, 

a target is roughly predicted with a printing area first excluded, 
and a variance in feature information from the adjacent area 
corresponding to the printing area can be ignored, then the boundary 
between the background board and the original is detected, and 

if unit area of an image is set widely, the boundary position 
between the background board on the image and the original is 
provisionally determined based on the feature amount obtained in a 
two-dimensional fast -Fourier- transform, a one-dimensional 
fast -Fourier- trans form is performed in a unit of an area smaller than 
the unit area of the image, and then a Wavelet transform is performed 
for detecting the position of the boundary . 

Claim 19 (Currently Amended) : A computer-readable handy 
storage medium storing a program used to direct a computer to perform 
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a process of detecting, in input image data of an original whose front 
image io input with a background board ao ito background, a boundary 
between the background board and the original for the input image data 
of an image of a part of the background board and an edge of the original 
input in the oame color ; comprising the functions of: 

performing a Fourier-transform on each first unit area of the 
an input image data; 

extracting first image frequency information of predetermined 
types obtained by the Fourier- transform processing; 

defining a value obtained by adding a predetermined weight to 
each type of the extracted first image frequency information as 
representative feature information for each of the first unit areas; 

provisionally determining as fcfee a boundary a corresponding area 
on an approximate line obtained by performing line approximation on 
a first unit area whose variance from the representative feature 
information about an adjacent first unit area is at or higher than 
a predetermined levtil in an arbitrary first unit area; 

performing a Fourier- transform on each second unit area smaller 
than the first unic area in the first unit area provisionally 
determined as the boundary and a vicinal area of the first unit area; 

extracting second image frequency information of predetermined 
types obtained by the Fourier- transform; 

defining as representative feature information a value obtained 
by adding a predetermined weight to each type of the extracted second 
image frequency information for each second unit area; 

perf orming a Wavelet transform on the representative feature 
information; 

perf orming line approximation on a second unit area whose value 
for each second unit area obtained by the Wavelet transform is at or 
higher than a predetermined level; and 

determining a position on the approximate line obtained by the 
line approximation «is the boundar y, wherein 
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the input imaga data of an original whose front im age ig input 
with a background beard as its background, 

the boundary between a background board and an original for the 
input image data of an image of a part of the background board and 
an edge of the original input in a same color is detected, 

a target is roughly predicted with a printing area first excluded, 
and a variance in feature information from the adjac ent area 
corresponding to the printing area can be ignored, then the boundary 
between the background board and the original is detected, and 

if unit area oE an image ig set widely, the boundary position 
between the background board on the image and the original is 
provisionally determined based on the feature amount obtained in a 
two-dimensional fast -Fourier- transform, a one-dimensional 
fast-Fourier-transform is performed in a unit of an area smaller than 
the unit area of the image, and then a Wavelet transform is performed 
for detecting the position of the boundary . 

Claim 20 (Original) : The storage medium according to claim 19, 
wherein 

said program further directs the computer to realize the 
function of detecting, in image data in which the original is 
surrounded by the background board, the boundary from four different 
directions parallel or orthogonal to each other on the image data. 

Claim 21 (Original) : The storage medium according to claim 16, 
wherein 

said program further directs the computer to realize the 
function of first designating a printing area for the image data, and 
defining image data from which the printing area is excluded as a target 
for detecting the boundary. 
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Claim 22 (Original) : The storage medium according to claim 17, 
wherein 

said program further directs the computer to realize the 
function of first designating a printing area for the image data, and 
defining image data from which the printing area is excluded as a target 
for detecting the boundary. 

Claim 23 (Original) ; The storage medium according to claim 18, 
wherein 

said program further directB the computer to realize the 
function of first designating a printing area for the image data, and 
defining image data from which the printing area is excluded as a target 
for detecting the boundary. 

Claim 24 (Original) ; The storage medium according to claim 19, 
wherein 

said program further directs the computer to realize the 
function of first designating a printing area for the input image data, 
and defining input image data from which the printing area is excluded 
as a target for detecting the boundary. 

Claim 25 (Original) : The storage medium according to claim 16, 
wherein 

said feature information comprises a high frequency element, 
a low frequency element, a direct current element, and a frequency 
distribution. 



PAGE 16/47 1 RCVD AT 9/12/2008 1:02:20 PM [Eastern Daylight Time] " SVR:USPT0-EFXRFW DNlS:2738300 * CSID:4128818570 1 DURATION (mnKS):0548 



09/12/2008 13:00 FAX 



4128818570 



KRATZ QUINTOS HANSON LLP ■> PTO 



©017/047 



Claim 26 (Original) : The storage medium according to claim 20, 
wherein 

said program J'urther directs the computer to perform cant 
correction on an area contained in the rectangle based on the boundary 
when the determined boundary forms a rectangle. 

Claim 27 (Original) : The storage medium according to claim 19, 
wherein 

said program further directs the computer to leave one area 
adjacent to the boundary or an original portion of the image data, 
and remove the other cirea or a background board of the image data based 
on the determined boundary. 

Claim 28 (Original) : The storage medium according to claim 19 , 
wherein 

said program further directs the computer to perform the 
functions of : 

coloring one area adjacent to the boundary or a background 
board portion of the image data in black based on the determined 
boundary; and 

recognizing a character contained in an area adjacent to 
the boundary other than the area colored in black. 

Claim 29 (Currently Amended) : An image processing device £eae 
detecting a boundary between aroao having different features among 
arbitrary adjacent arcae - in imago data> comprising: 

a feature exrphasis unit extracting feature information 
depending on all pixels in a unit area for each unit area of fcke an 
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image data; and 

a boundary determination unit obtaining a difference in the 
feature information between adjacent unit areas for an arbitrary unit 
area, and determining as the boundary the unit area whose difference 
is at or higher than a predetermined level , wherein 

the input image datajgf an original whose front image is input 
with a background beard as its background/ 

the boundary between areas having different features among 
arbitrary adjacent areas in the image data is detected, 

a target is roughly predicted with a printing area first excluded, 
and a variance in feature information from the adjacent area 
corresponding to the printing area can be ignored, then the boundary 
between the background board and the original ie detected, and 

if unit area of an image is set widely, the boundary position 
between the background board on the image and the original is 
provisionally determined based on the feature amount obtained in a 

two-dimensional fast -Fourier- transform, a one -dimensional 

fast -Fourier- transform is performed in a unit of an area smaller than 
the unit area of the image, and then a Wavelet transform is performed 
for detecting the, position of the boundary . 

Claim 30 (Currently Amended) : An image processing device -fea? 
detecting — a — boundar y — between — aroao — having different — pixel 
arrangemonto — among — arbitrary — adj accnt — area - o — ±f± — image — data f 
comprising: 

a feature emphasis unit extracting image freguency information 
for each unit area of £fee a image data; and 

a boundary determination unit determining representative 
feature information according to the extracted image frequency 
information, obtaining a difference in the representative feature 
information between adjacent unit areas for an arbitrary unit area. 
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and determining as a boundary the unit area whose difference is 
at or higher than a predetermined level , wherein 

the input image- data of an original whose front image is input 
with a background board ag its background, 

the boundary between areas having different pixel arrangements 
among arbitrary adjacent areas in the image data is detected, 

a target is roughly predicted with a printing area first excluded, 
and a variance in feature information from the adjacent area 
corresponding to the printing area can be ignored, then the boundary 
between the background board and the original is detected, and 

if unit area of. an image is set widely, the boundary position 
between the background board on the image and the original ie 
provisionally determined based on the feature amount obtained in a 

two - dimens ional f ast -Fourier- transform/ a one -dimensional 

fast-Fourier-transform is performed in a unit of an area smaller than 
the unit area of the image, and then a Wavelet transform is performed 
for detecting the position of the boundary . 

Claim 31 (Currently Amended) : An image processing device #ea? 
detecting — a — boundary — between — aroao — having — different — pixel 
arrangements — among arbi t rary — ad j accnt — areao — in . image — dafra - , - 
comprising : 

a feature emphasis unit extracting first image frequency 
information of predetermined types for each first unit area of febe 
an image data; 

a boundary provisional determination unit defining a value 
obtained by adding a predetermined weight to each type of the extracted 
first image frequency information as representative feature 
information, and provisionally determining as fctee a boundary a first 
unit area whose variance from the representative feature information 
of an adjacent first unit area is at or higher than a predetermined 
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level in an arbitrary first unit area; and 

a boundary determination unit extracting second image frequency 
information for each second unit area smaller than the first unit area 
in the first unit area provisionally determined as the boundary and 
a vicinal area of the first unit area, and determining as the boundary 
a second unit area whose value based on the variance from the second 
image frequency information of the adjacent second unit area is at 
or higher than a predetermined level in an arbitrary second unit area^ 
wherein 

the input image data of an original whose front image is input 
with a background board as its background, 

the boundary between areas having different pixel arrangements 
among arbitrary adjacent areae in the image data is detected, 

a target is roughly predicted with a printing area first excluded, 
and a variance in feature information from the adjacent area 
corresponding to the printing area can be ignored, then the boundary 
between the background board and the original is detected, and 

if unit area of an image is set widely, the boundary position 
between the background board on the image and the original is 
provisionally determined based on the feature amount obtained in a 

two-dimensional fast- Fourier- transf orm / a one -dimensional 

fast-Fourier-transform is performed in a unit of an area smaller than 
the unit area of the image, and then a Wavelet transform is performed 
for detecting the position of the boundary . 

Claim 32 (Currently Amended) : An image processing device fea? 
detecting, — in, input image data of an original - whoso front image io 
input with a back - ground board ao ito background j a boundary between 
the background board and the original for the input image data - of an 
i mage of a part of the background board and an edge of the origin^ 
input in a oamc color; comprising: 
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a feature emphasia unit performing a Fourier- transform on each 
first unit area of fctee an input image data, and extracting first image 
frequency information of predetermined types obtained by the 
Fourier-transform processing; 

a boundary provisional determination unit defining a value 
obtained by adding a predetermined weight to each type of the extracted 
first image frequency information as representative feature 
information for each of the first unit area, and provisionally 
determining as fche a boundary a corresponding area on an approximate 
line obtained by performing line approximation on a first unit area 
whose variance from the representative feature information about an 
adjacent first unit area is at or higher than a predetermined level 
in an arbitrary firat unit area; and 

a boundary determination unit performing a Fourier- trans form 
on each second unit area smaller than the first unit area in the first 
unit area provisionally determined as the boundary and a vicinal area 
of the first unit area, extracting second image frequency information 
of predetermined types obtained by the Fourier- trans form, defining 
as representative feature information a value obtained by adding a 
predetermined weight to each type of the extracted second image 
frequency information for each second unit area/ performing a Wavelet 
transform on the representative feature information, performing line 
approximation on a second unit area whose value for each second unit 
area obtained by the wavelet transform is at or higher than a 
predetermined level, and determining a position on the approximate 
line obtained by thu line approximation as the boundar y , where in 

the input image data of an original whose front image is input 
with a background board as its background, 

the boundary between a background board and an original for the 
input image data of an image of a part of the background board and 
an edge of the original input in a same color is detected 

a target is roughly predicted with a printing area first excluded, 
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and a variance in feature information from the adjacent area 
corresponding to the printing area can be ignored, then the boundary 
between the background board and the original ie detected, and 

if unit area of an image is set widely, the boundary position 
between the background board on the image and the original is 
provisionally determined based on the feature amount obtained in a 
two -dimensional fast-Fourier- transform, a one -dimensional 
f ast-Fourier-transf orm is performed in a unit of an area smaller than 
the unit area of the image, and then a Wavelet transform is performed 
for detecting the position of the boundary . 

Claim 33 (Original) : The device according to claim 32, wherein 
each of said units functions in four different directions 

parallel or orthogonal to each other on the image data in which an 

original is surrounded by the background board. 

Claim 34 (Original) : The device according to claim 29 r further 
comprising 

a printing area exclusion unit excluding a printing area of the 
image data from targets from which a boundary between areas having 
different features is detected. 

• 

Claim 35 (Original) ; The device according to claim 29, wherein 
said feature information comprises a high frequency element, 

a low frequency element, a direct current element, and a frequency 

distribution. 



Claim 36 (Original) : The device according to claim 32, further 

PAGE 22/47 * RCVD AT 9/12/2008 1 :02:20 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/26 * DN1S:2738300 * C8ID:4128818570 * DURATION (mm-ss):0548 



09/12/2008 13:00 FAX 4128818570 KRATZ QUINTOS HANSON LLP * PTO 



@)023/047 



comprising 

an image reading unit optically reading an original and 
generating the image data of the original. 

Claim 37 (Original) : The device according to claim 33, further 
comprising 

a cant correction unit for correcting cant of an area contained 
in a rectangle when the determined boundary forms the rectangle. 

Claim 36 (Original) : The device according to claim 32, further 
comprising 

an image exclusion unit leaving one area adjacent to the boundary 
or an original portion of the image data, and removing the other area 
or a background board of the image data baaed on the determined 
boundary . 

Claim 39 (Original) : The device according to claim 32, further . 
comprising: 

an image coloring unit coloring one area adj acent to the boundary 
or a background board portion of the image data in black based on the 
determined boundary; and 

a character recognition unit recognizing a character contained 
in an area adjacent to the boundary other than the area colored in 
black. 

Claim 40 (Currently Amended) ; A copying machine which provider 
a background board on a back of un original, - reads imago - - info rma -fei^R 
about the original, and outputo a copy of the original with a oinc 
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of the original dcoignatcd baood on detection of a boundary between 
the background board and the original, comprising: 

a printing area exclusion unit excluding a printing area of image 
information; 

a feature emphasis unit extracting feature information 
depending on all image information in a unit area for each unit area 
of : fctee an image information; and 

a boundary determination unit obtaining a difference in the 
feature information between adjacent unit areas for an arbitrary unit 
area, and determining as fcfee a boundary the unit area other than the 
printing area whose difference is at or higher than a predetermined 
1 eve 1 , wherein 

the copying machine provides a background board on a back of 
an original, reads inage information about the original, and outputs 
a copy of the original with a size of the original designated based 
on detection of a boundary between the background board and the 
original , 

a target is roughly predicted with a printing area first excluded, 
and a variance in feature information from the adjacent area 
corresponding to the printing area can be ignored, then the boundary 
between the background board and the original is detected, and 

if unit area of an image is set widely, the boundary position 
between the background board on the image and the original is 
provisionally determined based on the feature amount obtained in a 
two-dimensional fast -Fourier- transform, a one -dimensional 
fast -Fourier- transform is performed in a unit of an area smaller than 
the unit area of the image, and then a Wavelet transform is performed 
for detecting the position of the boundary . 

Claim 41 (Currently Amended) : A copying machine which prov - kfrso 
a background board on a back of an original, reads imago information 
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about the original } and ote fe guto q copy of tho original with a oiso 
€ » f tho original depilated baocd on detection of a boundary between 
the background board and tho original, comprising: 

a printing area exclusion unit excluding a printing area of image 
information; 

a feature emphasis unit extracting image frequency information 
for each unit area of £he an image information; and 

a boundary dtitermination unit determining representative 
feature information according to the extracted image frequency 
information, obtaining a difference in the representative feature 
information between adjacent unit areas for an arbitrary unit area, 
and determining as fefee a boundary the unit area other than the printing 
area whose difference is at or higher than a predetermined level^ 
wherein 

the copying machine provides a background board on a back of 
an original, reads image information about the original, and outputs 
a copy of the original with a size of the original designated based 
on detection of a boundary between the background board and the 
original , 

a target is roughly predicted with a printing area first excluded, 
and a variance in feature information from the adjacent area 
corresponding to the printing area can be ignored, then the boundary 
between the background board and the original is detected, and 

if unit area of an image is set widely, the boundary position 
between the background board on the image and the original is 
provisionally determined based on the feature amount obtained in a 

two-dimensional f ast-Fourier- transf orrn^ a one- dimensional 

f aBt-Fourier-transf orm is performed in a unit of an area smaller than 
the unit area of the image, and then a Wavelet transform is performed 
for detecting the position of the boundary . 



PAGE 25/47 4 RCVD AT 9/12/2008 1 :02:20 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/26 * DNIS:27383M * CSID:4128818570 * DURATION (mnws):0548 



09/12/2008 13:01 FAX 



4128818570 



KRATZ QUINTOS HANSON LLP * PTO 



@026/047 



Claim 42 (Currently Amended) : A copying machine which provideo 
a background board on a back of an original j rcado imago information 
about the original, and outputo a copy of the original with a oiac 
of the original dooi'?natcd baood on detection of a boundary between 
the background board and the original, comprising: 

a printing area exclusion unit excluding a printing area of image 
information; 

a feature emphasis unit extracting first image frequency 
information of predetermined types for each first unit area of fefee 
an image information ; 

a boundary provisional determination unit defining a value 
obtained by adding a predetermined weight to each type of the extracted 
first image frequency information as representative feature 
information, and provisionally determining as fefee a boundary a first 
unit area whose variance from the representative feature information 
of an adjacent first unit area is at or higher than a predetermined 
level in an arbitrary first unit area; and 

a boundary determination unit extracting second image frequency 
information for each second unit area smaller than the first unit area 
in the first unit area provisionally determined as the boundary and 
a vicinal area of the first unit area, and determining as the boundary 
a second unit area whose value based on the variance from the second 
image frequency information of the adjacent second unit area is at 
or higher than a predetermined level in an arbitrary second unit area 1 
wherein 

the copying machine provides a background board on a back of 
an original, reads image information about the original, and outputs 
a copy of the original with a size of the original designated based 
on detection of a boundary between the background board and the 
original , 

a target is roughly predicted with a printing area first excluded / 
and a variance in feature information from the adjacent area 
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corresponding to the printing area can be ignored, then the boundary 
between the background board and the original is detected, and 

if unit area of an image is set widely, the boundary position 
between the background board on the image and the original is 
provisionally determined based on the feature amount obtained in a 
two-dimensional f ast -Fourier- transform, a one -dimensional 
fast-Fourier-transform is performed in a unit of an area smaller than 
the unit area of the image , and then a Wavelet transform is performed 
for detecting the position of the boundary . 

Claim 43 (Currently Amended) ! A copying machine which provides 
g background board on o r back of an original , roado image information 
ajs>out the original, and outputo a copy of the original with a oisso 
of the original dcoignatcd baocd on dQtcction-of a boundary between 
the background board and tho original, comprising: 

a printing area exclusion unit excluding a printing area of image 
information; 

a feature emphasis unit performing a Fourier- transform on each 
first unit area of the an input image information, and extracting first 
image frequency inf crmation of predetermined types obtained by the 
Fourier- transform processing; 

a boundary provisional determination unit defining a value 
obtained by adding a predetermined weight to each type of the extracted 
first image frequency information as representative feature 
information for each of the first unit areas, and provisionally 
determining as fcfee a boundary a corresponding area on an approximate 
line obtained by performing line approximation on a first unit area 
other than the printing area whose variance from the representative 
feature information about an adjacent first unit area is at or higher 
than a predetermined level in an arbitrary first unit area; and 

a boundary determination unit performing a Fourier- transform 
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on each second unit area smaller than the first unit area in the first 
unit area provisionally determined as the boundary and a vicinal area 
of the first unit are<i, extracting second image frequency information 
of predetermined types obtained by the Fourier -trans form/ defining 
as representative feature information a value obtained by adding a 
predetermined weight; to each type of the extracted second image 
frequency information for each second unit area, performing a Wavelet 
transform on the representative feature information, performing line 
approximation on a second unit area whose value for each second unit 
area obtained by the Wavelet transform is at or higher than a 
predetermined level, and determining a position on the approximate 
line obtained by the: line approximation as the boundar y/ wherein 

the copying machine provides a background board on a back of 
an original, reads inage information about the original, and outputs 
a copy of the original with a size of the original designated based 
on detection of a boundary between the background board and the 
original , 

a target is roughly predicted with a printing area f irBt excluded, 
and a variance in feature information from the adjacent area 
corresponding to the printing area can be ignored, then the boundary 
between the background board and the original is detected, and 

if unit area of an image is set widely, the boundary position 
between the background board on the image and the original is 
provisionally determined based on the feature amount obtained in a 
two - dimens ional f ast - Four ier- transform, a one -dimensional 
fast -Fourier- transform is performed in a unit of an area smaller than 
the unit area of the image, and then a Wavelet transform is performed 
for detecting the position of the boundary - 

Claim 44 (Original) : The copying machine according to claim 
43, wherein 
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each of said units functions in four different directions 
parallel or orthogonal to each other on the image information in which 
an original is surrcunded by the background board. 

Claim 45 (Original) : The copying machine according to claim 
40, wherein 

a printing area of the image information is excluded based on 
a gray scale value. 

Claim 46 (Currently Amended) : An image processing device #ea? 
detecting a boundary bo - t -w con aroao having - d r if f eront fcaturco among 
arbitrary adjacent aroao in imago data; comprising: 

feature emphasis means for extracting feature information 
depending oh all pixels in a unit area for each unit area of tfee an 
image data; and 

boundary determination means for obtaining a difference in the 
feature information between adjacent unit areas for an arbitrary unit 
area, and determining as fcfee a boundary the unit area whose difference 
is at or higher than a predetermined level , wherein 

the input image data of an original whose front image is input 
with a background board as its background, 

the boundary between areas having different features among 
arbitrary adjacent areas in the image data is detected, 

a target is roughly predicted with a printing area first excluded, 
and a variance in feature information from the adjacent area 
corresponding to the printing area can be ignored/ then the boundary 
between the background board and the original is detected, and 

if unit area of an image is set widely, the boundary position 
between the background board on the image and the original is 
provisionally determined based on the feature amount obtained in a 
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two-dimensional fast-Fourier- transform, a one -dimensional 
fast-Fourier-transfcrm is performed in a unit of an area smaller than 
the unit area of the image, and then a Wavelet transform is performed 
for detecting the position of the boundary . 

Claim 47 (Currently Amended) : A copying machine which providoo 
a r background board on a back of an original/ rcado image information 
about the original, and outputs a copy of the original with o - o 4ee 
<=>f the original dcoignQtod - bascd on detection of a boundary - between 
the background board and the original - , - comprising: 

printing area exclusion means for excluding a printing area of 
image information; 

feature emphasis means for extracting feature information 
depending on all ima-ge information in a unit area for each unit area 
of ^fefee an image information; and 

boundary determination means for obtaining a difference in the 
feature information between adjacent unit areas for an arbitrary unit 
area, and determining as the a boundary the unit area other than the 
printing area whose difference is at or higher than a predetermined 
level , wherein 

the copying machine provides a background board on a back of 
an original, reads image information about the original, and outputs 
a copy of the original with a size of the original designated based 
on detection of a boundary between the background board and the 
original , 

a target is roughly predicted with a printing area first excluded, 
and a variance in feature information from the adjacent area 
corresponding to the printing area can be ignored, then the boundary 
between the background board and the original is detected, and 

if unit area of an image is set widely, the boundary position 
between the background board on the image and the original is 
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provisionally determined _based on the feature amount obtai ned in a 
two-dimensional fast -Fourier- transform, a one -dimensional 
fast -Fourier- transform is performed in a unit of an area smaller than 
the unit area of the image, and then a Wavelet transform is performed 
for detecting the position of the boundary . 
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